Objective: This study aimed to fill a gap in the literature on effectiveness of employment accommodations by comparing employment outcomes for individuals with psychiatric disabilities who received or did not receive accommodations, with models informed by a conceptual approach blending static labor supply theory, Sen's capability approach, and the International Classification of Functioning. Methods: Data for the study came from a longitudinal, four-year eight-state multisite demonstration project funded by the U.S. Department of Health and Human Services' Substance Abuse and Mental Health Services Administration. All participants had been recruited from clinical populations receiving outpatient psychiatric services. The effects of job accommodations on hours worked were assessed with generalized linear modeling (N=1,538). The effects of job accommodations on duration of employment were assessed with a parametric duration model analysis (N=1,040) that incorporated multiple spells of employment among individuals over the study period. Results: Controlling for covariates suggested by the conceptual model, analyses showed that individuals who reported job accommodations on average worked 7.68 more hours per month and those who reported receiving accommodations worked 31% longer, with each job accommodation reported decreasing the risk of job termination by nearly 13%. Conclusions: Results demonstrate that job accommodations show potential to improve employment outcomes for individuals with psychiatric disabilities receiving supported employment services, indicating that job accommodations should be stressed in policy and continuing education efforts for program staff and clients.
I
t has long been recognized that adults with psychiatric disabilities experience employment difficulties. Approximately one person in five with schizophrenia works in a competitive employment setting, and less than half engage in any kind of employment at all (1) . An estimated 61%-85% of working-age adults with psychiatric disabilities, as opposed to 20% of adults without, are not even in the labor force (2, 3) . Individuals with psychiatric disabilities who do obtain employment face challenges such as functional limitations from impairment, which sometimes are exacerbated by increased interpersonal and social alienation (4, 5) . These factors contribute to adverse outcomes, such as increased absenteeism and disability-related leave periods, reduced work hours, lower perceived productivity, and, ultimately, lower earnings (6) .
Spurred by the passage of the Americans With Disabilities Act (ADA) in 1990, researchers and policy analysts have documented persistent barriers confronted by individuals with psychiatric disabilities in the labor market and developed a multitude of policy interventions to address these barriers. One such policy intervention is providing job accommodations, defined as an adjustment in the work environment that enables an individual with a disability to participate fully in an employment setting (4, 7, 8) .
Only two studies relate empirical findings on the estimated effect of job accommodations to measurable employment outcomes (9, 10) . Fabian and colleagues (10) described the impact of accommodations provided to 30 individuals with psychiatric disabilities and examined the relationship between job duration and the intensity or amount of accommodations through survival analysis over a span of 34 months, finding that the median job retention was twice as long for those receiving five or more accommodations than for those receiving fewer accommodations. In a multisite longitudinal investigation by MacDonald-Wilson and colleagues (9) , 191 participants obtaining employment with accommodations were interviewed quarterly for a year, resulting in a detailed record of functional deficits experienced and job accommodations provided to address them. Average reported earnings were $109 per week, and 47% of respondents remained employed at the end of 12 months (9) .
However, both studies were observational in that only individuals receiving reasonable accommodations were recruited. Randomized controlled trials or well-controlled quasi-experimental studies on accommodation are lacking that could strengthen evidence that provision of accommodations leads to improved work outcomes, such as increased hours worked and increased job tenure. To address this limitation, this study attempted to develop a counterfactual condition for comparison of the employment outcomes of workers under similar circumstances receiving or not receiving accommodations.
An integrated theory of job accommodations
The conceptual framework used to guide the inquiry in this study includes static labor supply theory from labor economics, the capability approach, and the theoretical model behind the International Classification of Functioning (ICF) (11, 12) . Static labor supply theory models the decisions that individuals make concerning labor force participation at a point in time (13) and suggests that changes to health may affect labor supply decisions for individuals with disabilities, which would result in fewer hours of work and possibly a departure from the labor force entirely (14) .
According to Sen's (11) capability approach theory, disability represents deprivation of an individual's capability to function or of the individual's practical opportunities to achieve a certain level of functioning. Disability occurs only when impairment places restrictions on a person's ability to function within a given context. Sen's model allows analysts to consider the interaction of environmental contexts, with personal characteristics suggested by static labor supply theory; these interactions are thought to have an impact on how much employment a person chooses to supply (15) .
The ICF model, like the capability approach model, is a dynamic interactive model of functioning and disability. As an integration of the medical and social models of health, it gives a coherent view from biological, social, and individual perspectives and represents an international trend to lessen the connection of disability with diagnosis and move toward a concept in which the impairment is considered in a broader context (16). The ICF model offers a framework for describing how limitations in functioning and the environment are related to employment outcomes (17) given that environment, especially the human-made environment in the form of policy options, can both hinder and facilitate functioning (12) .
According to the conceptual model, a person's functional limitation is moderated by capabilities from personal and environmental resources available to the individual. Factors such as health status and environmental barriers may engender difficulties in converting resources into functioning. However, environmental facilitators, such as job accommodations that address various employment limitations, could conceivably change employment outcomes by acting as resources that enable a person to convert capabilities into strengths, producing positive work outcomes in the form of increased hours worked and longer employment duration.
Research questions
The research questions to be addressed in this article are the following: For individuals with psychiatric disabilities, how are job accommodations that are moderated by clinical and contextual factors related to average monthly hours worked in competitive employment across multiple spells of employment? How are job accommodations that are moderated by clinical and contextual factors related to the duration of job tenure across multiple spells of employment? The hypotheses, as suggested by the framework of the conceptual model, are that accommodations will mitigate functional limitation and be associated with an increase in hours worked and that they will decrease the risk of job loss, leading to longer sustained overall employment tenure.
Methods

Sample
The data in this investigation came from the federally funded Employment Intervention Demonstration Project (EIDP) that evaluated the impact of an evidencebased approach to delivering employment services to individuals with psychiatric disabilities between 1996 and 2000 (18). Individuals were recruited from existing clinical populations in eight states by provider referral, self-referral, family referral, and word of mouth and, in one state, by newspaper advertisement. Inclusion criteria were being age 18 or older and meeting the requirement of psychiatric disability (severe and persistent mental illness) as defined by the Center for Mental Health Services of the Substance Abuse and Mental Health Services Administration. Eligible participants were unemployed but willing to work, and they completed a written informed consent approved by each site's institutional review board. The total eligibility pool was 10,653, from which 2,883 were invited to join the study. Of those, 1,655 completed the first interview, 1,648 of whom underwent random assignment; details are described in Cook and colleagues' 2005 article (18). Participants were compensated between $10 and $20 per interview, and 1,159 (70%) completed all five interviews as of month 24, indicating that attrition was not a major problem. With a lack of outcome information, work hours could not be estimated for 110 individuals, leaving an analytical sample of 1,538 for the hours analysis. For the duration analysis, the 1,040 individuals who obtained jobs during the 48-month period were included in the sample.
Data collection instruments
Interview protocols consisting of structured assessments that have been psychometrically validated (19) were administered by trained interviewers. The protocol included clinical assessments of symptoms and diagnosis (including the Positive and Negative Syndrome Scale) and numerous selfrated measures of functioning, service and job satisfaction, employment history, demographic information, financial condition, and quality of life. Questions were also asked about frequency and age of first psychiatric hospitalization, substance use, and work motivation and self-esteem. Hours worked and amount earned were recorded on a weekly basis for the initial 24 months covered by the interviews and 24 months after, and included an open-ended detailed description of any job accommodations, which was subsequently summarized as a count of number of accommodations reported for each job. All data collection protocols for this study are available from the authors on request.
Quality assurance of data was conducted on two levels. At the program level, the research team took elaborate steps to ensure that the interview protocol met the strongest psychometric requirements and independently verified all employment outcomes data through payroll documentation. At the study level, the research team purged the data set of input and calculation errors and generated descriptive statistics on all study variables to detect and correct for illegal values.
Analytic model for the hours worked hypothesis
The generalized linear model (GLM) with log link was selected to test the hypothesis on hours worked because the cumulative distribution of average hours worked exhibited a mixed distribution. The GLM is a weighted nonlinear regression model that allows for the estimation of mean hours worked in which the assumption of independent and identically distributed disturbance with constant variance may be relaxed (20) (21) (22) . Goodness-of-fit tests, including the modified Park test, log likelihood, and Akaike and Bayesian information criteria, were conducted to confirm that the log-link function was the correct assumption made about the distribution of hours worked (22, 23) . Marginal effects were calculated for all coefficients to facilitate interpretation (24) 
Analytic model for the employment tenure hypothesis
We used duration model analysis, also known as survival analysis, to test the hypothesis that individuals who report receiving job accommodations experienced longer employment tenure across multiple spells of employment. The model evaluates duration in a given job by estimating how long it takes before transition to another job occurs (25, 26) . By focusing on transition rather than average job duration, we accounted for the fact that some individuals did not experience job termination during the study period.
Duration analysis examines the probability that a transition over a given period has occurred, modeled through a hazard function and defined as the instantaneous probability of transitioning out of a spell of employment (25) . Whereas ordinary regression describes the conditional mean and variance of a distribution (27) , the hazard function describes the conditional rate of job separation. In duration models, covariates affect the expected duration of employment by changing the position of the baseline hazard, or the rate at which a given person experiences the transition event-job loss in this case. Covariates shift the hazard function up or down. An important consideration is whether covariates change over the observation period, because time-varying covariates may also inhibit our ability to determine the impact of covariates on the duration of employment. This concern was addressed by averaging all time-varying covariates (25) .
Another important consideration in our analysis was how to account for multiple jobs or changes in employment for the same individual during the time frame studied. Failure to account for the correlation among multiple job durations for the same person would lead to biased estimates of the effect of accommodations on the risk of job termination. The estimator that best addresses this challenge is a parametric form known as Weibull. Results of testing six competing parametric models confirmed that Weibull was the best fit for the employment duration data. Table 1 presents descriptive findings at baseline for the sample of 1,655 individuals in the full EIDP data set.
Results
[Variables in the structural model that best exemplify elements in the conceptual model, along with hypothesized directions of effect, are outlined in a data supplement available online with this article.] Study participants worked a mean of 14.4 hours per month. Those who received a job accommodation worked an average of 7.68 hours more per month than those without accommodations (p#.05). There were no significant differences between the groups across most of the demographic factors, but the covariates grouped by the remaining components of the conceptual model indicated more differences. Although the two groups were quite similar with respect to demographic factors, individuals with no reported accommodations tended to experience more activities limitation, benefit less from environmental facilitators, and report poorer health status and higher levels of economic burden. Table 2 summarizes results from the GLM estimation on average hours worked per month and demonstrates that the pattern of effects generally followed the direction hypothesized [see online data supplement], providing empirical support for the conceptual framework. Some limitations to activities, such as frequency of seeing nonfamily members, and environmental barriers predicted fewer hours worked, as did some measures of health status, such as reported schizophrenia (p#.01) and blunted affect (p#.01). More hours worked were predicted by the environmental facilitator supported employment and by labor market predictors, such as number of months employed in the past five years and frequency in phoning non-family members (p#.01). Human capital variables, such as being married (p#.01), predicted more work hours. Concerning the first research question, the marginal effects column in Table 2 shows that individuals who reported receiving job accommodations on average worked seven hours more per month (p,.01), after analyses controlled for all other covariates.
Hours estimation analysis
Employment duration analysis
Duration of employment was measured in days across multiple spells of employment. The length of a completed employment spell was 135.816194.03 days, or 27.16 weeks. With data broken down by number of jobs and converted More than 75% of these lasted between 36 and 265 weeks. The more jobs one worked, the shorter the spell of employment with each successive job.
The direction of effect shown in Table 3 indicates that numerous covariates affected the risk of job termination in the expected direction, again providing empirical support for the conceptual framework. [The online data supplement provides further details.] In regard to the second research question, the accommodations hazard ratio of .873 (p,.01) indicates that workers receiving accommodations tended to remain employed longer, with each additional job accommodation decreasing the risk of job termination by 12.7%. For those with job accommodations, the predicted mean period of employment was 206.96 days, 31% higher than those without job accommodations (p#.05). Figure 1 shows the impact of job accommodations on the cumulative risk of job loss and demonstrates that with each additional accommodation, the risk of job loss diminished over time.
Discussion
This study was the first attempt to investigate the impact of job accommodations on employment outcomes among workers with psychiatric disabilities through a well-controlled quasi-experimental design comparing those with and without reported job accommodations. The objectives of the study were to identify, through hours worked and the tenure of employment across multiple jobs, the impact of job accommodation on labor supplied. The hypothesis that accommodations would predict increased hours worked was largely supported by findings from the EIDP data set. The hypothesis that accommodations would lengthen employment tenure is also supported by the findings of this study. Each additional job accommodation decreased the risk of job termination. The mean employment tenure was 31% higher among those with accommodations, which translates to almost seven months more employment. This is less than Fabian and colleagues' (10) reported tenure for their small sample of 30 individuals, but nonetheless the pattern is similar: the higher the number of accommodations reported, the longer the tenure of employment.
One potential limitation of this study is the age of the data set used in the analysis. However, the EIDP data set remains one the largest multisite samples of individuals with psychiatric disabilities using supported employment and continues to be studied by other researchers (28) . Another limitation is that samples were not drawn from a national probability sample, and individuals who participated self-selected into the study, limiting any inference to the population of individuals with psychiatric disabilities in the United States. In addition, the role of employer characteristics in the provision of accommodations was not examined.
A final limitation results from the likely underreporting and mismeasurement of accommodations, due in part to a lack of operational definition of accommodations and the functional limitations they were meant to address. At times, project staff members were confused about what constituted accommodations, especially if workers requested them informally. Since the conclusion of the EIDP project, experts in the field have refined methods to describe and categorize functional limitations and the accommodations to address them (4); such methods should be employed in future studies. Errors in measurement also could be adjusted with econometric methods such as bounded regression, designed to correct mismeasured binary regressors (29) .
Despite these limitations, this study advances our understanding on several fronts of the impact of job accommodations for individuals with psychiatric disabilities. The econometric methods employed also pave the way for further investigation.
Conclusions
Given that job accommodations show the potential to improve employment outcomes for individuals with psychiatric disabilities, one policy implication is that they should be stressed in continuing education efforts and thoroughly discussed in supported employment programs as one possible option available for clients, provided they are comfortable with disclosing their disability and requesting accommodation. Doing so may require additional training of program staff, but our findings that job accommodations were consistently effective suggest that such an investment would be worthwhile.
The results presented here provide support for more systematic documentation and measurement of the effectiveness of accommodations. A chief barrier against adequate implementation of Figure 1 Cumulative impact of workplace accommodations on job loss among persons with psychiatric disabilities reasonable accommodations is lack of evidence-based knowledge in real-world settings. This involves treating accommodations as a major human service intervention, where process is carefully documented, fidelity to proper procedures measured, and a system put in place regularly to relate components of accommodations to employment outcomes (30, 31) . Documenting the intervention and creating a process to enable fidelity measures have already started with the taxonomy on functional limitations and reasonable accommodations (4). Expanding these efforts will not only add to our understanding of the path from reasonable accommodations to outcomes, but it will also allow public policy to take an important step closer toward the fulfillment of the vision of the ADA.
